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Thomas W. Rice, MD*,†The left thoracoabdominal and left neck approach toesophagectomy offers ﬂexibility, versatility, and options.
In the western world, the principal histologic cell type of
esophageal cancer is adenocarcinoma. It is overwhelmingly
located in the distal esophagus, esophagogastric junction, or
proximal stomach. The ﬁrst step of esophagectomy, resection,
is ideally facilitated by this surgical approach, which provides
excellent access to these cancer locations. In an increasing
number of patients, cancers in this location are truly gastric,
with extensive esophageal involvement. Many of these gastric
“cardia” cancers require an adequate thoracic esophagectomy
and total gastrectomy, for which the left thoracoabdominal
approach is ideal. This approach allows a regional lympha-
denectomy from the aortic arch to the celiac node, a D2
abdominal lymphadenectomy if necessary, lymph node
sampling above the aortic arch, and any cervical lymphade-
nectomy required by these distal cancers.
The second phase of esophagectomy, reconstruction, is
uniquely facilitated by the left thoracoabdominal approach,
because access to all 3 body spaces is afforded during the
entire operation. The preparation of the organ of recon-
struction, its positioning, the gastrointestinal anastomosis,
and the ﬁnal positioning and securing of the reconstruction
are performed before incisions are closed, permitting access
to the entire bed of resection and reconstruction.
The Beginning
Patient Positioning
After placement of an epidural catheter, induction of general
anesthesia, intubation with a left arm double-lumen endo-
tracheal tube, and insertion of a nasogastric (NG) tube and
arterial and intravenous catheters, the patient is placed in the
right lateral decubitus position. The left upper abdomen,matter r 2013 Elsevier Inc. All rights reserved.
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and sterilely held until the thoracoabdominal and left neck are
draped. The left arm is then free draped to permit its
movement within the ﬁeld during the operation (Fig. 1).Left Thoracoabdominal Incision
The left arm is positioned, within the sterile ﬁeld, in the typical
position for left posterolateral thoracotomy. The thoracoab-
dominal incision starts with an oblique 5-6-cm left upper
quadrant abdominal incision, angled from the costal arch at
the level of the sixth interspace toward the midline halfway
between the xyphoid process and the umbilicus. It does not
cross the rectus sheath. The skin, subcutaneous tissue,
external oblique, internal oblique, transversus abdominis
muscles, and peritoneum are divided. A limited exploration
of the upper quadrant rules out gross peritoneal, nonregional
nodal, and distant metastases. If this examination is in
question, the incision is lengthened; however, the abdominal
portion of the incision is kept as short as possible.
Ventilation of the left lung is now interrupted, facilitating
development of the thoracic portion of this incision. The
incision is brought onto the chest in a curvilinear fashion
2 ﬁngers below the left scapular tip and carried down to the
sixth interspace, which is divided close to the costal arch in its
midportion, equidistant from the sixth and seventh rib. This
intercostal incision is carried posteriorly well under the skin
and muscular incision. The costal arch is divided en masse, and
the divided intercostal artery is controlled. The left diaphragm
is divided in a radial fashion, from the costal arch toward the
dome of the diaphragm. The diaphragmatic incision underlies
the thoracic incision. Care is taken to protect and preserve the
anterior phrenic nerve branches. A retractor is placed and
temporarily secured with sutures to the ribs, then retraction
sutures are placed at the edges of the cut diaphragm (Fig. 2).138
Figure 1 Patient positioning. SCM = sternocleidomastoid muscle; a = artery; v = vein.
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Figure 2 Left thoracoabdominal incision.
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Figure 3 Thoracic dissection.
Esophagectomy 141Resection
Thoracic Esophageal Dissection—Deﬁning
Resectability
The pleural cavity, left lung, posterior mediastinum, and
esophagus are assessed to rule out distant metastases and
determine resectability. The left inferior pulmonary ligament
is divided at the margin of the left lung, and the dissection is
carried around the posterior surface of the left inferior vein.
Station L9 lymph nodes are removed as a separate specimen
and sent for pathologic review. Anteriorly, the periesopha-
geal tissue is sharply dissected from the pericardium from
the inferior border of the left inferior vein to the hiatus. The
right pleural space is entered. Posteriorly, the periesophageal
tissue is dissected sharply from the aorta, entering the right
pleural space. Inferiorly, the esophageal hiatus is circum-
ferentially dissected. This allows the distal esophagus to be
encircled with a penrose drain inferior to the right inferior
pulmonary ligament, which is then divided at the margin of
the right lung until the inferior border of the right inferior
pulmonary vein is encountered. Station R9 lymph nodes are
removed as a separate specimen and sent for pathologic
review. Once the esophageal cancer has been deemed
locally resectable in the thorax, the posterior mediastinum
is packed with a warm sponge, and the left lung is reinﬂated
(Fig. 3).Abdominal Dissection—Deﬁning Resectability and
Mobilizing the Stomach
The lesser omentum is divided from the esophageal hiatus to
the pylorus, controlling and dividing the arterial branch to
the left lateral segment of the liver. The right gastric artery
and veins are preserved. The right crus is mobilized,
carefully dissecting to the conﬂuence of the crura and the
superior border of the pancreas (Fig. 4).
The short gastric vessels distal to the termination of the
gastroepiploic arcade are mobilized, ligated, and divided.
The fundus is retracted medially, and superiorly the left crus
is exposed and dissected. With continued retraction of the
stomach, adhesions in the lesser sac are taken down, and the
greater omentum is divided, protecting and maintaining
the gastroepiploic arcade. This mobilization is carried toward
the pylorus, sufﬁcient to provide adequate mobility of the
stomach, but preserving gastric draining veins in the distal
greater omentum (Figs. 4B and 4C).
The stomach is retracted cephalad, and the left gastric pedicle
is dissected to its origin from the celiac artery. The celiac lymph
node (station 20) is removed and marks the caudad limit of
regional lymph nodes. Having assured abdominal resectability,
the left gastric pedicle is controlled and divided. Lymph node
sampling or lymphadenectomy is carried out along the common
hepatic (station 18) and splenic (station 19) arteries (Fig. 4D).
Figure 4 Abdominal dissection. A = artery.
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Figure 5 Completion of thoracic dissection.
Esophagectomy 143The esophagogastric fat pad and lesser omentum, including the
left gastric pedicle, are now resected along the lesser curve until
the ﬁrst or second branch of the crow’s foot. The specimen is sent
for pathologic review. The NG tube is brought back into the
cervical esophagus but not removed. Using a linear cutting endo-
stapler (6-cm purple load), the stomach is transected in an arc
based about the esophagogastric junction, producing a wide gas-
tric conduit (“full stomach”). Thus, the gastric resection line would
lie in the middle to upper portion of the right wall of the conduit;
the most superior aspect of the fundus, well removed from this
staple line at the esophagogastric junction, would be the site of the
anastomosis. The stomach is not tubed. It is wrapped in a warm
saline-soaked sponge and placed into the abdomen (Fig. 4E).Completion of Thoracic Esophageal Dissection
The left lung is deﬂated, and the esophageal mobilization
proceeds superiorly to the aortic arch. Anteriorly, the
esophagus and periesophageal tissue are dissected from
the pulmonary hilum, and posteriorly, the esophagus
and periesophageal tissue are dissected from the aorta
and azygos vein. Lymphadenectomy is performed,
harvesting separate specimens of stations L8, R8, 7,
R10, L10, 5, and 6. At the aortic arch, the vagus nerves
are divided and the esophagus is mobilized bluntly to the
apex of the chest. The posterior mediastinum is packed
with a warm sponge and the lung left lung is reinﬂated
(Fig. 5).
Figure 6 Left neck dissection. SCM = sternocleidomastoid muscle.
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The left arm is repositioned within the sterile ﬁeld. It is placed
at the patient’s left side, the shoulder is pulled down, and the
draped hand is clipped to the drapes inferiorly. A 6-cm
oblique incision is made along the anterior border of the left
sternocleidomastoid at its midpoint, dividing the skin,
subcutaneous tissue and platysma, and left omohyoid muscles.
The carotid sheath is retracted laterally, and the trachea and
esophagus medially, allowing the left lateral aspect of the
esophagus to be exposed. With blunt and sharp dissection, the
prevertebral fascia is identiﬁed, and the prevertebral plane
posterior to the esophagus is developed inferiorly with blunt
dissection until the thoracic dissection plane is met.
At the inferior aspect of the lateral dissection, the inferior
thyroid artery is identiﬁed and divided between clips. The
divided distal stump serves as a guide for further esophageal
mobilization; below and posterior to the distal cut edge of the
inferior thyroid artery, the anterolateral esophageal wall is
identiﬁed, and the dissection is carried along this plane
behind the trachea and to the right lateral side of theesophagus. This minimizes injury to the recurrent laryngeal
nerves by keeping the dissection well below the cricoid
cartilage and avoiding direct dissection in the tracheoesopha-
geal groove. The esophagus is encircled with a penrose drain,
and inferior dissection of the esophagus is carried out bluntly,
completing the esophageal mobilization. The esophageal
resection specimen can be delivered into the neck, where
the esophagus is transected well below the planned
anastomotic site and sent for frozen section evaluation of
resection margins. Alternatively, if there is a big bulky cancer
or if it is desirable to not remove the specimen from the neck
incision, the distal esophageal specimen can be transected in
the chest and removed through the thoracoabdominal
incision. The resection specimen is sent for evaluation of
the resection margins, and the remnant thoracic esophagus is
delivered into the neck incision. If either technique produces
a positive resection margin, further resection of the proximal
thoracic esophagus before anastomosis can be performed and
this more proximal resection sent for ﬁnal proximal resection
margin (Fig. 6).
Figure 7 Final preparations before reconstruction.
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The lung is deﬂated and the left thoracic cavity inspected.
Hemostasis is assured in the bed of the dissection. With the
esophageal resection specimen removed, the esophageal bed
above, below, and around the aortic arch is inspected and
palpated, and the lymphadenectomy is augmented by
individual nodal sampling of now visible and palpable
nodes (L2: left paratracheal, R2: right paratracheal, 3P:
retrotracheal, L4: left tracheobronchial, R4: right tracheo-
bronchial, 5: subaortic, 6: para-aortic, 7: subcarinal, L8M:
left middle paratracheal, R8M: right middle paratracheal,
L8L: left lower paratracheal, R8R: right lower paratracheal,L10: left hilar, R10: right hilar, and 15: diaphragmatic). The
area between the aorta and azygos vein is inspected, and
visible regional nodes are resected (Fig. 7A). Thoracic duct
suture ligatures are placed from the aortic arch to the
diaphragm, encompassing this tissue, passing the suture
from the medial paravertebral edge of the aorta, along the
anterior portion of the vertebral body and incorporating the
azygos vein, before tying these individual sutures (Fig. 7B).
The abdomen is inspected, and the lymphadenectomy is
completed with similar sampling of remaining visible and
palpable regional (16: paracardial and 20: celiac) and nonregional
lymph (18: common hepatic and 19: splenic) nodes (Fig. 7A).
Figure 8 Stomach positioning.
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The Stomach: Final Preparation and
Positioning
Optional, but preferred, is duodenal mobilization using a
Kocher maneuver. Construction of a pyloroplasty or
pyloromyotomy is also surgeon dependent. Oversewing of
the gastric staple line is the last step in conduit preparation
and is not always judged necessary. However, the author
routinely performs a Kocher maneuver, pyloroplasty, and
staple line oversewing.
The stomach is passed through the esophageal hiatus, which
generally does not have to be widened, until the pyloroplasty
lies approximately 5 cm distal to the hiatus. A Babcock clamp
is passed from the neck incision along the esophageal bed until
it can be seen at the aortic arch. The gastric orientation isassured with the greater curve facing leftward, and the tip of
the fundus is grasped and slowly delivered into the neck. This
can be fostered by irrigating the bed with normal saline from
the neck incision, gently placing the surgeon’s hand behind the
stomach at the aortic arch, and gently delivering the fundus
into the neck. This places the apex of the fundus in the neck
incision and the gastric staple line in the chest in the right
retrotracheal area. The retrotracheal space is more than
adequate for the passage and positioning of the whole
stomach. It has not been necessary to use the retrosternal
route because of excessive gastric bulk (Fig. 8).
Alternatively, the stomach can be placed in a sterile
thoracoscopy bag, which has been placed into the thoracic
esophageal bed through the neck incision. Gentle traction on
the bag delivers the stomach cephalad into the neck. The bag
is spent in the delivery and discarded.
Figure 9 Anastomosis.
Esophagectomy 147Anastomosis
The esophagus is transected 4 cm from the cricopharyngeus.
First, the muscularis propria is circumferentially divided,
and then the submucosa and mucosa are transected at the
distal margin of muscular division. This prevents retraction
of the inner esophageal layers into the muscular esophageal
tube, which occurs when the transection is performed en
masse. The anesthesiologist advances the NG tube into the
esophagus until the pilot hole is visible. A guide suture is
passed through this most distal hole and clamped. The NG
tube is drawn back into the pharynx. The esophagus and
stomach are then positioned in a double barrel fashion. A
stab incision is placed in the apex of the gastric fundus with
a No. 10 blade. An endostapler (3-cm blue load) is used to
construct the posterior wall of the anastomosis. The
cartridge portion of the stapler is placed into the stomach
and the anvil portion into the esophagus. The stapler is
pointed posteriorly and inferiorly. The stapler is closed, and
the surgeon and the assistant opposite the surgeon control
the closure, making certain that neither the stomach nor theesophagus slips out of the stapler jaws. This assures
complete deployment of the staple line in the construction
of this portion of the anastomosis. The stapler is ﬁred and
removed. A guide suture is then used to deliver the NG tube
into the anastomosis, and after removal of the guide suture,
it is directed into the stomach. The anesthesiologist assists
with NG tube placement (Fig. 9A).
The anterior wall of the anastomosis is now constructed.
This closure can be obtained with a stapler, but the author
prefers suture closure to assure incorporation of the esophageal
and gastric mucosa along the length of the anastomosis and to
minimize anastomotic narrowing with overaggressive incorpo-
ration of the esophagus and stomach into the stapler. At both
ends of the anterior wall at the termination of the staple line, a
3-0 monoﬁlament absorbable suture is placed in a Connell
fashion to secure mucosal inversion at these apices. Each suture
is run to the center of the anterior wall, with care being taken to
incorporate a tiny bite of esophageal and gastric mucosa with
each suture pass. One suture is run in a clockwise fashion
(forehand) and 1 in a counterclockwise fashion (backhand) and
Figure 10 Securing the stomach.
T.W. Rice148then tied. This assures uniform tension along the suture line. A
second layer of seromuscular interrupted Lembert sutures may
be used, but is optional (Fig. 9B). The anastomosis is now
returned into the neck. With the thumb of the surgeon’s right
hand, the anastomosis is secured at the thoracic inlet by
pressing it anteriorly against the trachea. The surgeon’s left
hand then grasps the stomach in the chest and gently milks theredundant stomach into the chest, then redundancy is reduced
below the diaphragm into the abdomen. The neck wound is
lavaged with saline. Through a stab wound, a ﬂat soft silicone
drain is placed in the perianastomotic area. The drain is afﬁxed
to the skin and placed to closed suction drainage. The neck
wound is closed in layers using interrupted monoﬁlament
sutures.
Figure 11 Closing the left thoracoabdominal incision.
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T.W. Rice150Securing the Stomach and Jejunostomy
Construction
It is crucial to assure the stomach is correctly oriented in the
chest and lies in the midline. It must be conﬁrmed that all
conduit redundancy is delivered below the diaphragm into
the abdomen, particularly redundancy lying in the right
chest. If too capacious, the esophageal hiatus is recon-
structed from the abdominal side by placing size 1 monoﬁla-
ment absorbable sutures in the right and left crura of the
esophageal hiatus, in a repair that mimics hiatal reconstruc-
tion in antireﬂux surgery.
In the chest, interrupted 4-0 monoﬁlament sutures are
used to afﬁx the adjacent gastric conduit to the left crus.
Usually 3-4 sutures are placed in the seromuscular layer of
the stomach and the body of the left crus and then tied.
From the abdomen, with the stomach retracted anteriorly,
3-4 sutures are similarly placed, approximating adjacent
stomach to the right crus and the conﬂuence of the crura.
Care is taken not to injure or compromise the gastric blood
supply. A Witzel jejunostomy is constructed for nutritional
supplementation while the reconstruction heals and gastro-
intestinal function returns. Avoidance of early use of the
reconstruction prevents or minimizes potential irreversible
dilation of the stomach and other possible complications of
early oral feeding. Through a right upper quadrant stab
wound, a ﬂat soft silicone drain is placed in the area of the
abdominal dissection and pylorus. The drain is afﬁxed to the
skin and is placed to closed suction drainage at the
completion of the operation (Fig. 10).The End
Closing the Left Thoracoabdominal Incision
A 28-Fr chest tube is placed through a left chest stab wound
and afﬁxed to the skin, to be placed to underwater suction
drainage on completion of the operation. A size 1 absorbable
monoﬁlament suture is placed, but not tied, through the cut
edges of the left diaphragm at the divided portion of thecostal arch. A similar suture is placed at the other end of the
diaphragmatic incision and run anteriorly to the costal arch.
These sutures are left loose and not yet tied. Two ﬁgure-of-
eight sutures are placed through the cut ends of the costal
arch, picking up large bites of underlying diaphragm. Size
2 absorbable pericostal sutures are placed, and the suture
closest to the costal arch is tied to approximate the costal
arch. The diaphragmatic sutures are tightened and tied to
each other, and 1 needle is passed through the costal arch
and the other through the edges of the transversus
abdominis muscle at the costal arch. The ﬁgure-of-eight
costal arch sutures are tied and the diaphragmatic suture
brought through the costal arch is tied to one of the ﬁgure-
of-eight sutures. The pericostal sutures are tied tight enough
to approximate the intercostal space to its normal size, but
they are not overtightened, because this would disrupt the
costal arch reconstruction. The transversus abdominis
muscle is closed with previously placed diaphragmatic
stitch. The abdominal and thoracic portions of the wound
are closed in layers. The superﬁcial muscle layer closure
catches the perichondrium of the costal arch as it passes over
this area (Fig. 11). The dressing is applied. The patient is
placed supine and the right chest prepared and draped. A
28-Fr chest tube is inserted into the right pleural space and
managed like the left chest tube. The patient is reintubated
with a single lumen tube and brought to the intensive care
unit for extubation when clinical stability is conﬁrmed.Summary
The evolution of this approach has occurred over 100 years.
It is maligned because lack of familiarity produces
inadequate resections, poor reconstructions, and signiﬁcant
complications. Attention to positioning and making and
closing the incisions are key to adequate resection of the
cancer and regional lymph nodes and ﬂawless reconstruc-
tion.
